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© 1-](Aminoalky1 and amInoaIkylamino)carbonyl and thiocarbonyf[-alpha,alpha-diarylpyrrolidine, ptperidine and 

homopiperidineacetamides and acetonftrites. 
© MAminoalkyl and aminoalkylamino) carbonyl and 
thiocarbonyk-o, <^-diaryl-pyrro)idine, piperidine and homo- 
piperidineacetamides and acetonitriles having the formula: 



1 



Ar 



I s R 

X-t-2-(CH,) - N 



2'P \ R 3 
wherein: 

n is zero, one or two; 
X is oxygen or sulphur; 
2 is -N - or HCH,); 
I 

R 1 

p is 0 to 5 inclusive with the proviso that when 
2 is -N p is at least one; 



R is hydrogen or loweratkyl; 

R\ R 2 and R 3 are hydrogen, cycloalkyl, loweralkyl, 
phenyl, substituted phenyl, phenyMoweralkyl, and R 2 and R 3 
taken with the adjacent nitrogen may form a heterocyclic 
residue, (including diastereoisomers when possible) and 
pharmaceutical salts; are disclosed as having cardiac anti- 
arrhythmic activity. 



Q. 

ill 



Y is aminocarbonyl or cyano; 

Ar* end Ar 2 are 2. 3 or 4-pyrido, phenyl or substituted 



pinny I; 



BEST AVAILABLE COPY 



Croydon Prmtmg Company Ltd 



1 



01 78947 



1-[ (AMINOALKYL AND AMI NOALKYLAMI NO ) CARBON YL AND 
THIOCARBONYL ] -a , Ct-DIARYLPYRROLIDINE , PIPERIDINE 
AND HOMOPIPERIDINEACETAMIDES AND ACETONITRILES 

The present invention relates to novel 1-[(amino- 
alkyl and aminoalkylamino)carbonyl and thiocarbonyl]-a, 
a-diphenyl-3-pyrrolidineacetamides and acetohitriles and 
corresponding 3 and 4-piperidine and homopiperidine- 
acetaraides and acetonitriles and to cardiac anti- 
arrhythmic agents and pharmaceutical compositions 
involving them. 

3-Pyrrolidinyl-ct, ct-dipheny lacetamides, 
acetonitriles and methanes haing antiarrhythmic activity 
are disclosed in U.S. Patent No. 4,002,766 and have the 
general formula: 



wherein R represents hydrogen, loweralkyl, lower- 
cycloalkyl or phenyl loweralkyl; R 1 is hydrogen or 
loweralkyl; Ar is phenyl and among the radicals 
disclosed for Y are carbamoyl and cyano. In contrast, 
while the pyrrolidine compounds in the present invention 
have similarly positioned carbamoyl or cyano radicals, 
the substituents at the one position are entirely 
different, having at least a carbonyl or thiocarbonyl 
interposed and a terminal amino group. 

According to a first aspect of this invention, 
there is provided a compound of the formula: 



C-Y 




R 




.C— Y 



Formula I 



X=C-Z-(CH 2 ) D ~N 
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wherein: 

n is zero, one or two; 

X represents an oxygen or sulphur atom; 

I 

Z represents -N- or -CH2-? 

p is from 0 to 5 inclusive with the proviso that 

when Z is -N-, p is at least one; 

Y represents an arainocarbonyl or cyano group; 

Ar 1 and Ar 2 , which may be the same or different, are 
selected from 2-, 3- and 4-pyrido, phenyl and phenyl 
substituted by 1 to 3 radicals which may be the same or 
different and selected from lower alkyl, loweralkoxy, 
halogen and tri f luoromethyl; 

R represents hydrogen or loweralkyl; 

r 1 , R 2 and R 3 are selected from hydrogen, cyclo- 
alkyl, loweralkyl, phenyl, phenyl substituted by 
halogen, loweralkyl, loweralkoxy and phenyl- loweralkyl 
wherein phenyl may be substituted by halogen, loweralkyl 
or loweralkoxy and R 1 , R 2 and R 3 may be the same or 
different, or R 2 and R 3 taken together with the adjacent 
nitrogen atom may form a heterocyclic residue selected 
from pyrrolidino, piperidino, 4-phenyl-piperidino, 2,6- 
di loweralky 1 -piperidino, 4-hydroxy- 4 -pheny 1 -piperidino, 
4-cyano-4-phenylpiperidino, piperazino, 4-loweralkyl- 
piperazino, 4-phenylpiperazino, (4-phenyl-loweralkyl) - 
piperazino, and 4-morpholino radicals; or a pharma- 
ceutically acceptable acid addition salt thereof. Note 

Ar 1 

that when the side group -C-Y is in the 3-position and 

I 2 
Ar 

Ar 1 and Ar 2 are dissimilar, the compound will have 
diastereoisomers; each such isomer is within the 
scope of the invention. 
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The 1-[ (aminoalkyl)carbonyl and thiocarbonyll-ct,ot- 
diarylpyrrolidine, piperidine and homopiperidine- 
acetamides and acetonitriles encompassed by Formula I, 
wherein Z is -CH 2 -# have the formula: 



Ar 1 



,c— y 



"(cHpl^^Ar 2 Formula la 

^N-^r 

1 0 X=C-CH 2 - ( CH 2 V N \ R 3 

wherein n, Ar 1 , Ar 2 , Y, X, R f R 2 and R 3 are as defined 

under Formula I and p is selected from zero to 5 

inclusive and the salts and isomers of Formula I. 

15 The 1 -[ (aminoa Iky 1 amino) car bonyl and thiocarbonyl]-ot, 

a-diarylpyrrolidine r piperidine and homopipiridine 

acetamides and nitriles encompassed by Formula I, 

Rl 
I 

wherein Z is -N-, have the formula: 
20 Ar 1 

I 

(CHaJn^ Ar 2 Formula Ib 

^N^\r 

25 X=C-N-(CH 2 ) -KT 

i ^R 3 
R R 

wherein Ar 1 , Ar 2 , Y, X f R, R 1 , R 2 and R 3 are as defined 
under Formula I and p is selected from 1 to 5 inclusive 
and the salts and isomers of Formula I. 
30 in preferred compounds of the invention, one or 

more of the following conditions may be satisfied: 

(1) R 2 and R 3 are both loweralkyl; 

(2) Ar 1 and Ar 2 are both phenyl; and 
35 (3) p is 0 or 1. 
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In the further definition of symbols in the formulae 
hereof and where they appear elsewhere throughout this 
specification and claims, the terms have the following 

significance. 

The term "loweralkyl" as used herein includes 
straight and branched chain radicals of up to eight 
carbons inclusive and is exemplified by such groups as 
methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, 
tert-butyl, amyl, isoamyl, hexyl, heptyl and octyl 
radicals and the like. The term "loweralkoxy" has the 
formula "-0- loweralkyl". 

The term "cycloalkyl" as used herein includes 
primarily cyclic alkyl radicals containing 3 t 9 carbon 
atoms inclusive and includes such groups as cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, methyl eye lohexyl, 
cycloheptyl and the like. 

The term "halogen" when referred to herein includes 
fluorine, chlorine, bromine and iodine, preferably 
fluorine, chlorine and bromine. 

"Pharmaceutical ly acceptable acid addition salts" 
are those salts formed by the compounds with any acid 
which is physiologically compatible in warm-blooded 
animals, such salts being formed by either strong or 
weak acids. Representative of strong acids are 
hydrochloric, hydrobromic, sulphurLc and phosphoric 
acids. Representative of weak acids are fumaric, 
maleic, succinic, tartaric, oxalic, citric, hexamic and 
the like. 

The compounds of the present invention exhibit 
cardiac antiarrhythmic activity in dogs in the Ouabain 
and Ligation arrhythmia models as t-.xplained more fully 
hereinbelow under "Pharmacology". 

According to a second aspect of the invention there 
is provided a compound as describe} above for use in 
human or veterinary medicine, part.cularly cardiovascular 
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medicine, more particularly in the treatment of cardiac 
arrhythmias. 

Cardiac arrhythmias in living animals may be 
treated by administering a compound of Formula I to a 
living animal body for cardiac antiarrhythmia effect in 
an effective amount to control arrhythmia as set forth 
hereinbelow under "Pharmaceutical Compositions and 
Administration". The compounds of Formula I wherein Y 
is an acetamido radical are preferred for their 
antiarrhythmic effect. 

According to a third aspect of the invention there 
is provided a therapeutic composition for the treatment 
of cardiac arrhythmias comprising a) an effective amount 
of a compound as described above and b) a pharmaceutical 
carrier therefor. 

According to a fourth aspect df the invention there 
is provided the use of a compound as described above in 
the manufacture of an antiarrhythmic agent. 

It is therefore an object of the present invention 
to provide certain novel 1 -[ (aminoalkyl)carbonyl and 
thiocarbonyl]-a,a-diarylpyrrolidine, piperidine and 
homopiperidineacetamides and acetonitriles, methods of 
preparing the same and methods and compositions for 
treating cardiac arrhythmias in living animals 
therewith. 

Another object is to provide certain novel 1- 
[ (arainoalkyl amino Jcarbonyl and thiocarbony 1 ]-a ( o- 
diarylpyrrolidine, piperidine and homopiperidine- 
acetamides and acetonitriles, methods of preparing the 
same and methods and compositions for treating cardiac 
arrhythmias in living animals therewith. 

Additional objects will be apparent to one skilled 
in the art and still other objects will become apparent 
hereinafter. 

The novel compounds set forth in Formula I above 
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are useful in pharmaceutical compositions for treating 
living animals in an amount effective for controlling 

cardiac arrhythmias. 

The 1-t(aminoalkyl)carbonyl and thiocarbonyl] 
derivatives of Formula la encompassed by Formula I may 
be prepared by Method A which is represented by the 
following equation: 



METHOD A; 



Ar 



C-Y 



y<^\ 2 

I 

H 

II 



a) and b) in sequence: 

X 

ii 

a) halo-CH 2 -(CH 2 ) p -C-halo 
+ base, solvent W 

J 



b) NHR 2 R 3 
III 



X = O or S 



Ar 
I 

C-Y 



I 2 3 

X=C -CH 2 -(CH 2 ) p -NlTR 

la 



wherein Ar 1 , Ar 2 , Y, X, p, n, R, R 2 and R 3 are selected 
from the values assigned under Formula I. 

Generally, in Method A a 1-unsubst ituted heterocyclic 
amine acetamido or acetonitrile (ii) are reacted with a 
dihalo compound: 



X 
ti 



halo-(CH 2 ) p -C-halo 



IV 



in the presence of base such as sodium or potassium 
carbonate in a suitable solvent. The product mix is then 
reacted with an amine 



2 3 
NHR R 



III 
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10 



15 



20 



25 



at room temperature for several hours and then concentrated. 
The residue is then partitioned between dilute aqueous base 
and a suitable solvent such as methylene chloride. The 
solvent layer is dried and concentrated to give the free 
base of compounds of Formula la which may be converted to 
acid addition salts in a suitable solvent. The salts may 
be recrystallized from mixtures of suitable solvents. 

The l-[ (aminoalkylamino)carbonyl derivatives of 
Formula lb encompassed by Formula I are preparable by 
Methods B and C. 

Method B is represented by the following equation: 
METHOD B: 

Ar 1 

I 

V § (CH 2 1^Ar* 



II 



N-C— N^^N + HNR 1 -(CH 2 ) p NR 2 R 3 + C n ^Ir 
(Solvent, RT) 




I 

(CH 2 ) n ^| Ar 2 

X=C-N-(CH 2 ) D -NR 2 R 3 
R 1 



wherein Ar 1 , Ar 2 , Y, X, p, n, R, R 1 , R 2 and R 3 are selected 
from the values assigned under Formula I with the proviso 
that R 2 , R 3 = alkyl or aryl and R 1 = H. 

30 Generally, in Method B an alkyldiamine , V, is reacted 

first with 1,1 -carbonyldiimidazole (or 1,1 -thiocarbonyl- 
diimidazole) in a suitable solvent (e.g., tetrahydrof uran) 
at room temperature followed by reaction at gentle reflux 
with the 1-unsubstituted-heterocyclicamine acetamide or 

35 acetonitrile (ll). Usually, reaction is effected by 

refluxing for several hours after which the mixture is 



8 



01 78947 



10 



15 



cooled and concentrated. The residue is taken up in 
a solvent such as methylene chloride and washed to 
remove impurities and the product obtained by evaporating 
the methylene chloride to obtain the free base of compounds 
of Formula lb and, if desired, converting to an acid addition 
salt in a suitable solvent and recrystallizing from a 
suitable solvent mixture. The method is illustrated in 
Example 6. 

Method C is represented by the following equation: 
METHOD C: 



Cl-C-Cl 

II 

X 



( CH 2 -.. , 

H II 



r 1 

c-y 
Ar 2 



+ Proton Sponge 



HNR 1 (CH 2 ) p -NR 2 R 3 



20 



O qr S 




(CHa) n 



Ar 1 
I 

C-Y 



2r>3 



X=C-N-(CH 2 ) p -NR c R 
Rl lb 



25 



30 



35 



wherein Ar 



Ar 2 , Y, X, p, R, R 3 



R 2 and R 3 are selected 



from values assigned under Formula I with the proviso that 
when R 1 is not hydrogen, R 2 and R 3 must be other than 
hydrogen , or R 1 is the same as R 2 and R 3 is hydrogen. 

Generally, in Method C the 1-unsubstituted heterocyclic 
compound is reacted with phosgene (or thiophosgene) in a 
suitable organic solvent plus Proton Sponge^, which is 
l,8-bis-( dime thy lam ino) naphthalene followed by extraction 
(washing) with dilute sulphuric acid, and the organic layer 
is dried and evaporated to an oil. The oil is dissolved 
in tetrahydrofuran and reacted with an amine of Formula V. 
The reaction mixture is stripped to dryness and the residue 
is partitioned between water and a suitable organic solvent. 
Evaporation of the solvent yields the crude free base, lb. 
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As can be seen in the foregoing process description 
and following examples, compounds of Formula I are either 
isolated as the free base by evaporating or crystallizing 
or as an acid addition salt by reaction with the desired 
5 acid using conventional means, crystallizing and recrystal- 
lizing from a suitable solvent or mixture of solvents, 
usually an alcohol and an ester or ether. 

Salts of compounds of Formula I, la and lb may be 
converted to the free base by partitioning between a 
10 solvent such as methylene chloride and an aqueous base 

such as sodium hydroxide and evaporating the solvent layer 
in vacuo . 

As mentioned above, the prior art discloses methods 
of preparing 1-unsubstituted hydroxyhomopiperidines which 
15 are used to prepare the homopiperidine derivatives of this 
invention. 

A general method for the preparation of 1-unsubstituted- 
3 and ^-[a.a-diarylacetonitrilo and acetamido]pyrrolidines, 
piperidines and homopiperidines is outlined by schematic 
20 equation in Chart I. 
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CHART I 



10 



(o£)?r 



I 

H 



VIII 



C3-S 0pW . 



(CHa)n| 
I 

Ts 



0S0 2 W* 



R - 



VII 



Ar 1 
Na® ©-C-CN 



Ar J 



15 



20 



25 



(CH 2 ) 



I 

H 



I II 

C-C-NHa 



H2SO4 



lib 



C-CN 



I 



IC^fnf Ar 2 
I 

Ts 



VI 

i|8£ HBr, A 
1 



Ar 
I 

C-CN 
(CPfe)^ Ix» 

H 

Ila 



*W = alkyl, phenyl or substituted phenyl. 
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Another method for the preparation of 1-unsubstituted- 
3-[or ,a-diarylacetonitrilo and acetamido]pyrrolidines and 
1-unsubstituted k-[ a ,a-diarylacetonitrilo and acetamido] 
piperidines and homopiperidines is outlined in Chart II. 



CHART II 



10 



15 



20 



25 



30 



OH 

("fetnH 
CH 2 0 



ClS0 2 W 



N Et 3 

W=loweralkyl 
or tosyl 



XII 




.0S0 2 W 



XI 



Ar 1 
Na© ©C-CN 



Ar* 



R 3 0C(0)C1 
Pyridine or 
N(I 




^N-^R 
CHj>0 



Ar 1 
I 

C-CN 
Ar 2 



IXa 



H. 2 S0 4 , £ 



O=C-0R 3 



6N HCl 

6o-70°c . 



(CHal^Y 



Ar O 
I li 

C— C— NH 2 

i 2 
Ar 



N 

1 A 

CHj>9 



R 



IXb 



Cone. 
H 2 S0 4 , 
A 



^N^R 



Ar 1 
I 

C-CN 

in 



Hydrogenolys is 
catalyst, Hg 



NH 2 



H 2 SO 



(CH 2 ) 



±JL_ 



I 

H 



I la 




lib 
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The following preparations serve to illustrate the 
synthesis of certain precursors required in making the 
compounds of Formula I but are not limiting as to scope. 
The preparation of certain 1-unsubst ituted-a ,a-diaryl~ 
acetonitrilo and acetamido-pyrrolidinyl precursors is 
taught in U. S. Patent 4,002,766. 

Preparation 1 

a tQ r-Diphenyl-l-(phenylmethyl)-3-pyrrolidineacetonitrile . 
The title compound was prepared from l-(phenylmethyl) - 
3-pyrrolidinol, methanesulphonylchloride, triethylamine and 
sodium diphenylacetonitrile by the procedure of U. S. 
patent 3,192,210, b.p. 215-218/0 .01 mm. 

Preparation 2 

15 l-C(4-Methylphenyl)s\ilphc9iyl.v3-pipe^idinol-^-methyl- 

phenylsulphonate ester . 

A solution of 73-5 9 (0-728 mole) of 3-hydroxy 
piper idine and 350 g (1.8*1 mole) of p-toluensulphonyl 
chloride in 1 litre of pyridine was stirred at room 

20 temperature for 17-5 hr. The solution was quenched in 

1 litre of water- The aqueous mixture was extracted with 
several portions of methylene chloride and the combined 
methylene chloride layers were extracted with several 
portions of 1 M sulphuric acid and then with several portions 

25 of 1 M sodium hydroxide. The organic solution was dried 

over magnesium sulphate and the solvent was removed in vacuo 
to give an oil residue. Crystalline product was obtained 
from the oil residue using the solvent pair, diethyl ether- 
methylene chloride, m.p. 132-133°C. 

30 Analysis: Calculated for Ci 9 H2 3N0 5 S 2 : C, 55-73? ^'|-66; 

Found : c, 55-79? h',5-69; 

n,3.38 
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Preparation 3 
3-(Cyanodiphenylmethyl)-l-pyrrolidinecarboxylic 
acid, methyl ester. 

To a solution of J6»5 g (0.10 mole) of ct-(l-benzyl- 
3-pyrrolidinyl) -t* ,a-diphenylacetonitrile and 8.7 9 

5 * (0.11 mole) of pyridine in methylene chloride was added 
dropwise at 25°C, 10.4 g (0.11 mole) of methyl chloro- 
formate. The solution was refluxed for 16 hr. To the 
refluxing solution was added 26-1 g (0.53 mole) of pyridine 
and 31.2 g (0.33 mole) additional methyl chloroformate . 

-10 Heating at reflux was continued for 5 hr. The mixture 
was cooled and washed four times with water. The 
methylene chloride layer was dried and concentrated in 
vacuo . The residual oil was crystallized twice from a 
mix of petroleum ether (30-60°) and isopropanol to give 

15 22 g (68$) of title product, m.p. 133-135°c. ' 

Analysis: Calculated for C 2 oH 2 oN 2 0 2 : 0,74.98? H,6.29? 

N,8.74 

Found : C, 75-03; H,6.44; 

N,8.66 

Preparation 4 

20 ,a-Diphenyl-3-pyrrolidineacetamido oxalate . 

A stirred solution of 22.0 g (0.060 mole) of 
a,a-diphenyl-3-py*xolidineacetonitrile in 100 ml of cone, 
sulphuric acid was heated at 70°C. for 24 hr and then 
cooled. The cold reaction mixture was poured over ice 

25 and basified with 50# sodium hydroxide and ice. The 

mixture was extracted with chloroform. The chloroform 
extract was washed with water, dried over sodium sulphate 
and concentrated iii vacuo to give the free base of the 
title compound. The free base was reacted with oxalic 

30 acid and crystallized from isopropyl alcohol to give 15 g 
of title product, m.p. 2l6-2l8.5°C. 
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Preparation 5 
3-(CYanodiphenvlmethvl)-l-pyrroli dinecarboxylic 

acid, phenyl ester. 

To a solution of 47 9 (0.13 mole) of a -(l-benzyl- 
3-pyrrolidinyl)^,a-diphenylacetonitrile and 10. 58 g 
(0.15 mole) of pyridine in 400 ml of methylene chloride 
was added, dropwise at 0°C, 62 .T 9 (0-39 mole) of 
phenyl chloroformate . The reaction mixture was refluxed 
for 16 hr. The mixture was cooled and washed 3 times 
with water and twice with dilute sodium hydroxide solution. 
The methylene chloride layer was then dried, filtered 
and concentrated in vacuo. The resulting solid was 
recrystallized twice from ethyl acetate to give 23 g 
(50$) of title compound, m.p. 15 i J-155 0 C. 

Analysis: Calculated for C 25 H22N 2 02 : C,78.51? H,7 '-32; 

9 N,5*79 
Found : C,78.31? H,7^3? 

5 -7^ 

Preparation 6 
a ,g- Diphenyl-3-pyrrolidineacetamide . 

A solution of 3.0 g (0.008 mole) of 3-(cyanodiphenyl- 
methyl)-l-pyrrolidinecarboxylic acid phenyl ester in 
100 ml of 90$ sulphuric acid was stirred at 70°C. for 
20 hr. The reaction mixture was cooled, poured over ice 
and basified by adding, alternately, 5<># sodium hydroxide 
and ice. The mixture was extracted with chloroform. The 
chloroform extract was washed with water, dried over 
sodium sulfate and concentrated in vacuo . The residue was 
crystallized in ethyl acetate. Recrystallization from 
ethyl acetate-ethanol gave 1.4 g (65$ of title product, 
molecular ion at 28l by mass spectrometer analysis. 

Preparation 7 

g,q -Diphenyl-3-pyrrolidineacetonitrile oxalate [1;1] . 

Preparation of Lithium n-propyl- 
Mercaptide Reagent 

To a mixture of 8.9 g (1-12 mole) of lithium hydride 
in 350 ml of hexamethylphosphoramide under a nitrogen 
atmosphere was added, dropwise at 10°C, 78.65 g (1.03 
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mole) of n-propane thiol . Stirring was continued for 3 hr 
and the mixture was filtered under nitrogen atmosphere. 
The reagent was titrated with 0.1 N hydrochloric acid to a 
phenolphthalein end point. The normality of the reagent 
was 0-7 1 * N. 

To 320 ml (0.24 mole) of the foregoing lithium 
n-propyl mercaptide reagent was added, portionwise at 
25 C, m g (0.0*14 mole) of 3-(cyanodiphenylmethyl)-l- 
pyrrolidinecarboxylic acid, methyl ester. Stirring was 
continued at 25°C. for 16 hr and then at 50-6o°c. for 2 hr. 
The mixture acidified with 6 N hydrochloric acid and then 
stirred at 60-70°C. for 20 min. The mixture was cooled 
and extracted 3 times with isopropyl ether. The aqueous 
layer was separated, basif ied with dilute sodium hydroxide 
and extracted 3 times with isopropyl ether. These last 
ether extracts were washed 3 times with water, dried and 
concentrated in vacuo. The residue was reacted with oxalic 
acid crystallizing the oxalate salt from isopropanol- 
water to give a 64f5 yield of the title compound. A portion 
was recrystallized from isopropanol -water, m.p. I8l-l81»°c. 
(with decomposition) . 

Analysis: Calculated for C 2o H 2 oN20 4 : C,68.17; H,5.72; 

n,7-95 

Pound : c,68.05; H,5.68; 

N,7.95 

Preparation ft 

a, oc- Diphenyl-l-phenylmethyl-3-pyrrolidineacetamide. 

To 250 ml of concentrated sulfuric acid under 
agitation was added, slowly at 70°C, 170 g (0.H8 mole) of 
ar-( l-benzyl-3-pyrrolidinyl) -a,a-diphenylacetonitr ile . 
Stirring was continued for 16 hr at 75-80°C. The solution 
was cooled and poured into a mixture of ice, 50# sodium 
hydroxide solution and chloroform. The chloroform layer 
was separated and the agueous phase extracted three more 
times with chloroform. The combined chloroform layers 
were dried and concentrated in vacuo to give 188 g of 
residual oil. A portion of the oil was crystallized in 
isopropanol and the solid recrystallized from a mix of 
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isopropanol and isopropyl ether to give a light brown 
solid, m.p. 135-138°c. 

Analysis: Calculated for C 25 Ife 6 N20: C,8l.05; H,7-07; 

N,7.56 

Found : C, 80.95; H f 7-21; 

N,7-59 

Preparation 9 
a ,g~Diphenyl-3-pyrrol idineacetamide maleate [1:1]. 
A solution of 1.13 g of l-benzyl-a,a-diphenyl-3- 
pyrrol idineacetamide in 50 ml of methanol was subjected to 
catalytic hydrogenation (over O.J g of 10$ palladium-on- 
charcoal catalyst) at 75°C. overnight in a Parr hydrogenation 
apparatus. The mixture was filtered and the filtrate was 
concentrated to give O.783 g (80$) free base of the title 
compound as light tan gum. The mass spectra and infrared 
spectra were consistent with the struqture. To a methanol 
solution of a portion of the free base was added a methanol ic 
solution of maleic acid. The solution was concentrated to 
remove methanol and the residue crystallized. The solid was 
recrystallized twice from isopropanol-diethyl ether. The 
solid was dried at 110°/0.1 mm for 3 hr. The product 
liquefied over a range of 110-l45°C. 

Analysis: Calculated for C^H^NsOs: C, 6(5. 65; H,6.10; 

N,7.07 

Found : C,66.79? H,6.05; 

N,7-0J| 

Preparation 10 
oc ,g-Diphenyl-3-pyrrol idineacetamide N-cyclohexyl- 

sulphamate hydrate [3:?] 

A methanolic solution of LI5 g of a ,a-diphenyl~3- 
pyrrol idineacetamide and 0.735 9 of hexamic acid was 
prepared and the methanol was evaporated from the solution 
30 to 9* ve a crystalline residue. The residue was recrystal- 
lized from ethanol, m.p. 103-106°C. 

Analysis: Calculated for C 4 eH 72 N 6 0n: C,59.24? H,7.46? 

N, 8.6*1 

Found : c,58.97? H,6.98r 

N,8.51 



10 



15 



20 
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Preparation 11 
a>tt -Diphenyl-l-(phenylmethyl)- 1 t-piperidineacetonitrile 

hydrochloride ♦ 

To a prewashed slurry of 8.0 g (0.19 mole) of 57$ sodium 
hydride in 300 ml of dimethylsulphoxide was added 32.8 g 

5 (0.17 mole) of diphenylacetonitrile. The solution was heated 
at 65°C for 1 hr, during which time the solution developed 
a deep red colour. To the reaction mixture was added 55*90 g 
(.16 mole) of l-(phenylmethyl)-J»-piperidinol ester with 
4~methyIbenzenesulFhonic acid in 50 ml of dime thylsulf oxide 

10 and the solution was stirred overnight at 60°C. The solution 
was cooled and poured into 1 litre of water. The aqueous 
solution was extracted three times with I50 ml portions of 
toluene. The toluene extracts were combined and 500 ml of 
IN sulphuric acid was added. A gummy residue precipitated 

15 which was separated and partitioned with methylene chloride 
and 10$ aqueous sodium hydroxide. The aqueous layer was 
extracted with methylene chloride and the combined methylene 
chloride extracts were dried over magnesium sulphate and 
concentrated to give 35. 0 g (57$) of free base of the title 

20 compound as tan solid, m.p. 138-142 °C. A portion of the free 

base in methanol was reacted with ethereal hydrogen chloride 

to give the hydrochloride salt, m.p. >250°C. 

Analysis: Calculated for C 2e H 2 7ClN2: C, 77*50; H,6.75? 

N,6-.95 

Found : C, 77-09; H,6.76; 

N,7-04 



25 



Preparation 12 

tt,a-Diphenyl-l-[Mmethylphenyl) sulphonyl-]-3-piperidine- 
acetonitrile. 

To a slurry of 0.15 g (0.012 mole) of prewashed sodium 
hydride in 100 ml of toluene was added 2.10 g (0.011 mole) 
50 of diphenylacetonitrile. The solution was refluxed for 

2 hrs and H.O g ( 0.010 mole) of l-[0-methylphenyl)sulfonyl]- 
3-piperidinol-( 1 l-methylphenyl) sulphonate* ester in 100 ml of 
toluene was added. The solution was refluxed for 18 hr, 
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cooled, washed three times with 100 ml portions of water 

and dried over magnesium sulphate. The solution was evaporated 

to a gummy residue which was crystallized from absolute 

ethanol to give 2.50 g (58$ of a pale yellow powder, m.p. 

5 135-136°C. 

Analysis: Calculated for CxqE^q^zO^Sz C,72.53; H,6.09; 

N,6.51 

Pound : C,72.79; H,6.10; 

N,6.5? 

Preparation 13 

10 g g-Diphenyl-3-piperidineacetonitrile hydrochloride. 

A solution of 5.OO g (0.012 mole) of a,a-diphenyl- 
l-[2|-(methylphenyl) sulphcnyl]_3~piperidineacetonitrile, 
60 ml of 48$ hydrobromic acid and about 5 g phenol (excess) 
was refluxed for 3*5 The solution was cooled, poured 

15 onto ice and made basic with an excess of 50$ sodium 

hydroxide. The mixture was extracted with three I50 ml 
portions of methylene chloride. The combined methylene 
chloride layers were dried and concentrated to give a black 
oily residue. The residue was taken up in 1:1 isooctane/ 

20 toluene solution and the mixture was extracted with 10$ 

aqueous hydrochloric acid solution. The acidic extract was 
made basic with 10 # sodium hydroxide and extracted with 
methylene chloride. The extracts were dried over magnesium 
sulphate and concentrated to give 1.70 g (84 $6) of the free 

25 base of the title compound as a glassy residue. The free 

base was dissolved in isopropyl alcohol and reacted with 

ethereal hydrogen chloride to give the hydrochloride salt. 

The salt was recrystallized from ethanol/ethyl acetate to 

give 1.79 g (48$) of the title product, m.p. 171-177°C. 

30 Analysis: Calculated for C19H21CIN2: C, 72-95? H,6.77? 

N,8.95 

Found C,72.64? H,6.73? 

N,8.90 , 
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Preparation 1^ 

4-Cyanodiphenylmethyl)-l-pip£ridinecarboxylic acid 
phenyl ester. 

To a solution of 3^.0 g (0.09? mole) of a , a -diphenyl- 
l-(phenylmethyl)-4-piperidineacetonitrile in 300 ml of 

5 methylene chloride was added dropwise to I5.70 g (0.10 
mole) of phenylchloroformate in 100 ml of methylene 
chloride. The solution was stirred 3 hr at room 
temperature, after which 11.10 g (0.11 mole) of triethyl- 
amine was added. The solution was stirred additionally 

10 for 1 hr, washed with 200 ml of water followed by 100 ml 

of 10$ hydrochloric acid and dried over magnesium sulphate. 
The methylene chloride layer was concentrated to give a 
tan coloured paste* The paste was recrystallized from 
isopropyl alcohol to give 19.70 g (5 1 »^) of solid. A 

15 portion of the solid was recrystallized from isopropyl 
alcohol, m.p. I4l-l43 0 c. 

Analysis: calculated for CzqH^^^i C,j8.j6r H,6.10; 

N,7-06 

Found : C,78.38; H,6.27; 

N,7.01 

20 Preparation 15 

a,Q[~Diphenyl-^-piperidineacetamide fumarate mono- 
hydrate. 

A solution of 18.50 g (0.0^6 mole) of 4-(cyano- 
diphenylmethyl)-l-piperidinecarboxylic acid phenyl ester 
in 100 ml of 90$ sulphuric acid was heated at 65°C. for 
18 hr and 90°C. for 6 hr. The mixture was cooled, poured 
onto ice and made basic with excess 50$ sodium hydroxide. 
The aqueous solution was extracted with three I50 ml 
portions of chloroform. The combined chloroform extract 
was dried over magnesium sulphate and concentrated to give 
a residue which crystallized on standing. Recrystallization 
of the residue from ethanol/ethyl acetate gave 6.10 g 
(1*5$) of the free base of the title compound. A 1 g 
portion was reacted with fumaric acid, crystallizing from 
methanol-diethyl ether to yield 1.0 g of the salt, m.p. 
172-175°C. (softens at 158°c). 



25 



30 



35 



01 78947 



20 

Analysis: Calculated for C 2 3Hs> 6 N 2 0 0 : 0,64.47; H,6-59; 

Found : 0,64.76; H,6.13; 

N,6.55 

Preparation 16 

^ ft ,g-Diphenyl-3-piperidineacetamide hemifumarate 

hemihydrate. 

A solution of 2.3 g (0,0086 mole) of crude 
diphenyl-3-piperidineacetonitrile hydrochloride in 50 ml 
of 90$ sulfuric acid was heated at 80°C. for 18 hr. The 

10 solution was cooled, made basic with excess 50$ sodium 
hydroxide and extracted with methylene chloride. The 
extract was dried over magnesium sulphate and concentrated 
to yield 1,5 g (59$) of crude free base of the title 
compound. The fumarate was prepared in methanol using 

15 0-5 equivalent of fumaric acid and adding diethyl ether 
to precipitate and give 0.50 g (l6#) of title product, 
m.p. >250°C. 

Analysis: Calculated for C 2 iH 25 N 2 0 3 .5 : C, 69-78; H,6.97; 

N,7-75 

Found : C,69-75; H,6.90; 

20 N, 7 »68 

Preparation 17 
l-(Phenylmethyl)-4-piperidinol ester with 4-methyl- 
benzenesulphcnic acid ma lea te [1:1]- 

A solution of 100 g (0.524 mole) of N-benzyl-4- 
25 hydroxypiperidine and 13 g (0.684 mole) of tosylchloride 
in 600 ml of pyridine was stirred at room temperature 
overnight. One litre of methylene chloride and 500 ml of 
0.5 M aqueous sodium hydroxide were added to the reaction 
mixture. The reaction mixture was stirred for 10 min 
30 and the phases were separated. The methylene chloride 

layer was extracted with several portions of dilute sodium 
hydroxide, dried over magnesium sulphate and evaporated in 
vacuo to give an oil, the free base of the title compound. 
The free base was converted to the maleate salt which was 
55 recrystallized from methylene chloride-diethyl ether 
to give white crystalline solid, m.p. 159-l60°C. 
Analysis: Calculated for C 23 H 27 N0 7 S: C, 59-86; H,5*90; N,3-04 
Found : C,59.79? H,5-86; N,2 .95 
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Preparation 18 

g - ( k -Chlorophenyl ) -g-fl-f phenylmethy 1 ) -3-pyrrol idinyl 1 - 
2-pyridineacetonitrile g isomer . * 

To a solution of 136 g (0.77 mole) of 1 -benzyl -3" 
pyrrolidinol and 78 g (0.79 mole) of triethylamine in 600 ml 
5 of dry benzene was added dropwise 8.86 g (0.77 mole) of 
itBthanesulphonyl chloride while cooling with an ice bath. 
The ice bath was removed and the mixture stirred 1 hr. and 
filtered. The filter cake was washed twice with 100 ml of 
benzene, 

10 In a separate flask, 175 9 (0.77 molei of a -(4-phenyl)- 

2-pyridylacetonitrile in 300 ml of dry toluene was added 
dropwise to a suspension of 40.3 g (0.8 1 ! mole) of 50$ sodium 
hydride (mineral oil was removed by washing with ligroin) 
in 800 ml of dry toluene at 80°c. The mixture was heated 

15 to 80-85°C. for 1 hr. and the benzene solution of 1-benzyl- 
3-pyrrolidinernethanesulphonate (prepared above) was added 
dropwise while maintaining the temperature. The solution 
was stirred for 2 hr. at 85°C, cooled and extracted twice 
with water. The organic layer was dried over sodium 

20 sulphate and distilled. Yield 196 g (65$), b.p. 2H0-250°C./ 
0.5 mm. 

A sample (15 g) was chromatographed on the HPLC (water 
Prep LC /system 500 A) using Prep Pak 500 silica column and 
isopropyl ether. An impurity was first to emerge followed 
25 by the two diastereomers which were partially separated. 
That portion of the first emerging isomer which was shown 
by T.L.C. (silica gel; ethyl acetate) to be pure was 
collected and concentrated. Yield k g (27$) of racemic 
mixture. 

30 Analysis: Calculated for C2 4 H 22 N 3 Cl: 0,74731? H,5-72? N,10.83 
Found : c, 7^.38; H,5.69; N,10-96 

*Diastereoisomer designated a-isoraer as first emerging from 
the HPLC column. 
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Preparation 19 

a - ( 4 -Chlor opheny 1 ) -<y-f l-( pheny lmethyl ) -3-py r ro 1 id in yl ] - 
2-p yridineacetonitrile g isomer** 

To a solution of 136 g (0.77 mole) of l-benzyl~3- 
pyrrolidinol and 78 g (0.79 mole) of triethylamine in 600 ml 
of dry benzene was added dropwise 8.86 g (0.77 mole) of 
nethanesulphcaiyl chloride while cooling with an ice batho 
The ice bath was removed and the mixture stirred 1 hr. and 
filtered. The filter cake was washed twice with 100 ml of 
benzene . 

In a separate flask 175 9 (0.77 mole) of a-( 4-phenyl)- 

2- pyridylacetonitrile in 300 ml of dry toluene was added 
dropwise to a suspension of 40. 3 9 (0.84 mole) of 50$ sodium 
hydride (mineral oil was removed by washing with ligroin) 

in 800 ml of dry toluene at 80°C. The mixture was tteated 
to 80-85°C. for 1 hr. and the benzene solution of 1-benzyl- 

3- pyrrolidinennethanesvilphonate (prepared above) was added 
dropwise while maintaining the temperature. The solution 
was stirred for 2 hr. at 85°C, cooled and extracted twice 
with water. The organic layer was dried over sodium sulphate 
and distilled. Yield 196 g (65$, b.p. 24O-?50°C./0 .5 nun. 

A sample (15 g) was chroma tographed on the HPLC (Water 
Prep LC /System 500 A) using Prep Pak 500 silica column and 
isopropyl ether. An impurity was first to emerge followed 
by the two diastereomers which were partially separated. 
That portion of the second emerging isomer which was shown 
by T.L.C. (silica gel; ethyl acetate) to be pure was 
collected and concentrated. Yield 4.5 g (30#) of racemic 
mixture. 

Analysis: Calculated for Ca-iHsaNaCi: c, 74.31? H,5-72; N,10.83 
Found : C, 74.33? h,5-71; N, 10.95 

*Diastereoisomer designated p-isomer as second emerging 
from the HPLC column. 
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Preparation 20 a and b 

3-(g-(*t-Chlorophenyl)-tt -(2 -pyridinyl )-cyanomethyl-)-l- 
pyrrol idin ecarboxylic acid, phenyl ester a isomer and g isomer . 

Following the procedure of Preparation 5, the title 
compound is obtained by reacting a -(4-chlorophenyl)- 

a-[l-(phenylmethyl)-3-pyrrolidinyl]-2-pyridineacetonitrile 
a isomer (Preparation 18) with phenylchloro formate in 
pyridine-methylene chloride solvent. 

The p- isomer is prepared from the corresponding 
starting material a-^-chlorophenylJ-^-^phenylmethyl)- 
3-pyrrolidinyl]-2-pyridineacetonitrile 0- isomer 
(Preparation 19) . 

Preparation 21 a and b 
o; -( 4-Chlorophenyl )~g-(2 -pyridinyl ) -^-pyrrolidine-- 
acetamide g isomer and p isomer. 

Following the procedure of Preparation 15, the title 
compound is prepared by subjecting 3-[a-( Jj-chlorophenyD- 
a-te-pyridinylJ-cyanomethyllJ-l-pyrrolidinecarboxylic acid, 
phenyl ester o-isomer (Preparation 20a) to hydrolysis with 
hot 90% sulphuric acid. 

The p-isomer is prepared from the corresponding 
starting material: 3-[or-( 4-chlorophenyl) - a -(2 -pyridinyl )- 
cyanomethyl]-l-pyrrolidinecarboxylic acid, phenyl ester 
3-isomer (Preparation 20b). 

Preparation 22 a and b 
Following the procedure of Preparation 2, 
3-hydroxyhomopiperidine, and 
H -hy droxyhomop iper id ine 

are reacted with p-toluenesulphonyl chloride to give the 
following : 

a) l-[(l»-methylphenyl) sulphonyl ]-3-homopiperidinol- 

4-methylphenylsulphonate ester hydrochloride, and 

b) l-[(ij-methylphenyl) sulphonyl] -*»-homopiperidinol- 

4-methylphenylsulphonate ester hydrochloride. 
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Preparation 23 a and b 
Following the procedure of Preparation 12, 

1_£ ( i|-methylphenyl) sulphcnyl]-3-homopiperidinol- 

4-methylphenylsulphonate ester f and 
l-[(4-methylphenyl) sulphc^yl]-4-homopiperidinol- 
5 4-methylphenylsulphonate ester 

are reacted with sodium hydride and diphenylacetonitrile to 
give the following: 

a) a ,a-diphenyl-l-[ 4-(methylphenyl) sulphonyl] -3- 

homopiperidinolacetonitrile, and 

10 b) a^-^iP^nyi-i^^-C^^y 1 ? 11611 ^ 1 ^ sulphonyl] -4- 

homopiper idinolacetonitr ile • 

Preparation 24 a and b 
Following the procedure of Preparation 13 > 

a ,a-diphenyl-l-[4-(methylphenyl) sulphonyl) -3- 
^5 homopiperidinolacetonitrile, and 

a,a-diphenyl-l-[Mmethylphenyl) sulphonyl.) -4- 
homopiperidinolacetonitrile 
are subjected to ref luxing hydrobromic acid in phenol 

to give the following: 
20 a) a , a -diphenyl-3-homopiperidineacetonitrile, and 

b) a ,a~diphenyl-4-homopiperidineacetonitrile which 

may be isolated as hydrochloride salts as in Preparation 13 , 

Preparation 25 a and b 
Following the procedure of Preparation 16, 
25 a,a-diphenyl-3-homopiperidineacetonitrile, and 

a ,a-diphenyl-4-homopiperidineacetonitrile 
are hydrolyzed with cone, sulphuric acid (90$) to give the 
following : 

a) a,a-diphenyl~3-homopiperidineacetamide, and 
50 b) a,a-diphenyl-4-homopiperidineacetamide. 
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The following examples serve to illustrate the 
preparation of the novel compounds of Formula I, useful 
in treating cardiac arrhythmias in the method of this 
invention . The scope of the invention is not, however, 
5 limited thereto. 

Example 1 

1-F T (Dimethylamino)methyl"|carbonyll-g ,g-diphenyl-3- 
pyrrol idineacetamide hydrochloride hemihydrate. 

To a stirred solution of 7-0 g (0.025 mole of 

10 a ,a-diphenyl-3-pyrrol idineacetamide and 3-07 g of sodium 
carbonate in 150 ml of tetrahydrofuran was added 3*05 g 
(0.027 mole) of chloroacetylchloride. The solution was 
stirred 1.5 hr and 12 g (0.11 mole) of 40$ aoueous dimethyl- 
amine was added. The solution was stirred an additional 

15 3 hr and then concentrated. The residue was taken up in 
100 ml of water and 50 ml of 10$ aqueous sodium hydroxide 
and extracted with methylene chloride. The extracts were 
dried over magnesium sulphate and concentrated to yield 
8.00 g (88$) residue as crude free base of the title 

20 compound. The hydrochloride salt was prepared in isopropyl 
alcohol with ethereal hydrogen chloride. Additional ether 
was added to totally precipitate the salt. Recrystal- 
lization from isopropyl alcohol- isopropyl acetate gave 
3.0 g (29#) of the hydrochloride hemihydrate, softening 

25 point 183-185°C, m.p. 192-196°c. 

Analysis: Calculated for C22H2 9CIN3O2 .5 : 0,64.30; H,7.H; 

N,10.22 

Found : 0,64.42; H,7.05; 

N,9-86 

Example 2 

30 Following the procedure of Example 1 but substituting 

the following for a,a-diphenyl-3-pyrrolidineacetamide: 
Of ,a-diphenyl-3-piperidineacetamide, and 
a, a -diphenyl -4 -piper idineacetamide, 
there are obtained: 
35 l-[ [ (dimethyl amino) methyl ]carbonyl] -a. ,a-diphenyl-3- 

piper idineacetamide hydrochloride, and 
l-[ [ ( dimethylamino)methyl ]carbonyl ]-a ,a-diphenyl-4- 
piperidineacetamide hydrochloride . 
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Example 3 

Following the procedure represented by the above 

equations for Method A and as in Example 1, but substituting 

the following for c^a^diphenyl-J-pyrrolidineacetamide * 
a , a -diphenyl-2-pyxx°lidi nea cetonitrile, 

5 a,a-diphenyl-3-piperidineacetonitrile, and 

a,a-diphenyl-4-piperidineacetonitrile 
there are obtained: 

1- [ [ ( dimethy lamino ) methyl ]ca rbonyl ] -a ,a -diphenyl-3- 
pyrrol idineacetonit rile hydrochloride, 
10 l-[ [ ( dimethylamino)methyl]carbonyl]-ai a -diphenyl-3~ 

piperidineacetonitrile hydrochloride, and 
l-[[ ( dime thylamino) methyl ]carbonyl]-a ,a-diphenyl-4- 
piperidineacetonitrile hydrochloride . 

Example 4 

15 1-[[[2-(d ime thy 1 am ino ) e thy 1 ] am i no *| car bony 1 ] -a , Of - 

diphenyl-3-Pyrrolidineacetamide fumarate hydrate. 

To a stirred solution of 3.89 g (0.024 mole) of 
1, 1 '-carbonyldiimidazole in 100 ml of tetrahydrofuran was 
added 1-93 9 (0.022 mole) of N,N-dimethylethylenediamine . 

20 The solution was stirred at ambient temperature for 1.5 hr 
and 5-60 g of a,a-diphenyl-3-pyrrolidineacetamide was 
added. The solution was refluxed for 3»5 h r * cooled and 
concentrated* The residue obtained was dissolved in 
methylene chloride, washed with water, dried over magnesium 

25 sulphate and concentrated to give 8.40 g of crude free base 
of the title compound as white powdered glass. The free 
base was dissolved in isopropyl alcohol and reacted with 
fumaric acid. The solution was heated and isopropyl 
acetate was added until the cloud point was reached. The 

30 solution was cooled and filtered to give the fumarate salt. 
The salt was air dried for 18 hr to give 3-50 g (33$) of 
a white powder, ra.p., softens 85-90°C; melts 120-130°c. 
t-;i zh decomposition. 

analysis: Calculated for C27H 36 N 4 0 7 : C, 61-35? H,6.86; 

N, 10.60 

■:«= Found : C, 61-54? H,6.67; 

N,10.51 



27 
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Example 5 

l-[[[2-(p imethylamino ) ethyl ]aminol carbony 1 *) ~g ,a - 
diphenyl-^-piperidineacetamide fumarate hemihy drate . 

A solution of 4.37 g (0.027 mole) of 1, 1 1 -carbony 1- 
diimidazole and 2.11 g (0.024 mole) of N,N-dimethylethylene- 
diamine in 150 ml of dimethylformamide was stirred for 
1.5 hr at ambient temperature. To the solution was added 
6. 40 g (0.021 mole) of cc ,a~ciiphenyl-3-pipeJ:iciineacetamide 
and the resulting solution was refluxed for 18 hr, cooled 
and concentrated. The residue was taken up in 100 ml of 
methylene chloride and 50 ml of water. The layers were 
separated and the aqueous layer was extracted with 50 ml 
of methylene chloride. The combined extracts were dried 
over magnesium sulphate and concentrated to give 8.40 g of 
crude free base of the title compound. The free base was 
dissolved in isopropyl alcohol and reacted with fumaric 
acid. Diethyl ether was added to precipitate the fumarate 
salt. The salt was dissolved in methanol and diethyl 
ether was added until precipitation was complete. The 
salt was separated and air dried for 18 hr to give 4.50 g 
(40$) of a white powder, m.p. 202-203°C. 

Analysis: Calculated for C 2 bH37N 4 0 6 5 : C, 63.02; H,6-99; 

N, 10.50 

Found : C, 63-25; H,7-00; 

N, 10.39 

Example 6 

l-[[ [ (2-(Dimethylamino)ethyl]amino]carbonyl]-a,a- 
diphenyl-4-piperidineacetamide fumarate sesquihydrate . 

To a stirred solution of 2.75 g (0.017 mole) of 
l,l'-carbonyldiimidazole in 100 ml of tetrahydrofuran was 
added 1.32 g (0.015 mole) of N,N-dimethylethylenediamine . 
The solution was stirred for 1.5 hr and 4.00 g (0.013 mole) 
of a,a-diphenyl-4-piperidineacetamide in 50 ml of tetra- 
hydrofuran was added. The solution was refluxed for l8 hr, 
cooled and concentrated. The residue was taken up in 
methylene chloride, and the solution was washed with three 
50 ml portions of water and extracted with two 200 ml 
portions of IN sulphuric acid. The acidic extracts were 
made basic and extracted with methylene chloride. The 
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25 



methylene chloride extracts were dried over magnesium 
sulphate and concentrated to give 3.10 g of the free base 
of the title compound as a white glassy solid. The free 
base was recrystallized from ethyl acetate/ethyl alcohol 
to give 1.90 g (35*) crystals. The crystalline solid was 
dissolved in methanol and reacted with fumaric acid. The 
fumarate salt was precipitated by addition of diethyl ether 
to give 1.60 g (22*) crystals, m.p. softens 80 C, melts 



30 



133-135°c 



10 Analysis: Calculated for C 2 eH 39 N 4 0 T . 5 « C,60.96; £,7^3: 

pn „ n(1 : C,60.60; h!6.78; 

Found N,10.29 

Example 7 

1- r T r 2 - ( D ime thy lam ino ) ethyl "| amino Icar bony 1 1 -a , a - 
15 rii phenvl-^-homopipe r idinoacetamide ♦ 

Following the procedure of Example 5, and substituting 
a , a -diphenyl-3-homopiperidineacetamide for oc , a -<3iphenyl-3- 
piperidineacetamide, the title compound is prepared. 

Example 8 

20 i-frCg-( Diroethylamino)ethyl]amino]carbonyl]-g,tt- 
d iphenyl-fr-homopiper idinoacetamide. 

Following the procedure of Example 6, and substituting 
or,a-diphenyl-4-homopiperidineacetamide for a ,a-diphenyl-H- 
piperidine, the title compound is prepared. 

Example 9 

l_r [ ^- (pimethylamino) ethyl ]amino1carbonyl ]-o: 
riip henvl-3-hon\opiperidineacetonitrile . 

Following the procedure of Example 5, and substituting 
a,a-diphenyl-3-bomopiperidineacetonitrile for a , a -diphenyl-3- 
piperidineacetamide, the title compound is prepared. 

Example 10 

l-[ r [2-(Dimethylamino)ethyliamino')carbo nyl1-a > a- 
diphen yl-^-homopiperidineacetonitrile. 

Follo wing the procedure of Example 6 and substituting 
35 a , a -diphenyl-M-homopiperidineacetonitrile for a , a -diphenyl- 
lllpiperidineacetamide, the title compound is prepared. 
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Example 11 

!-[[ (Dimethylamino)methyl]carbonylJ^,g-diphenyl-3- 
homopiper idineacetamide . 

Following the procedure of Example 1 and substituting 
a ,a-diphenyl-3-homopiper idineacetamide for a ,a-diphenyl~3- 
5 pyrrol idineace tamide, - the title compound is prepared. 

Example 12 

!-[[ (Dimethylamino)methyl]carbonyl]i3f, a ~diphenyl^- 
homop iper idinea c e t am ide . 

Following the procedure of Example 1 and substituting 
10 a jtx-diphenyl-Jl-homop iper idineacetamide for a ,a~diphenyl-3- 
pyrrolidineace tamide, the title compound is prepared. 

Example 13 a and b 

[[2-(Dimethylamino)ethyl]amino]carbonyl]~ Qf -( 

chlorophenyl) , Qf-(g-pyridinyl ) -3-pyrrolidinylacetamide 
- - — i — — — i 

15 ot isomer and g isomer. 

Following the procedure of Example the a and 3 
isomers of a -( 4-chlorophenyl) , a -(2-pyridinyl) -^-pyrrolidine 
acetamide as prepared by Preparations 21 a) and b) are 
separately reacted with the reaction product of 
20 a ) l,l f -carbonyldi imidazole, and 
b ) N,N-dimethylethylenediamine 
to give the title products. 

Example iH a and b 
1"[ C ( Dimethylamino )me thyl Icarbonyl 1 -ft- ( 4-chloropheny 1 ) , 
25 a-(2-pyridinyl)-3-pyrrolidineacetamide a isomer and p isomer. 
Following the procedure of Example 1, the cc and p 
isomers of 2-( **-chlorophenyl) , a -(2-pyridinyl)~3-pyrrolidine 
acetamide as prepared by Preparations 21 a) and b) are 
separately reacted in sequence with 
30 a) chloroacetylchloride, and 
b) dimethylamine 
to give the title compounds. 



0178947 

30 

Example 15 

l->[[[2-(Dimethylamino)ethyliamino]thiocarbonyl]-ng,a- 
dipheny 1-4 -piper idineacetamide f umara te . 

Following the procedure of Example 6, and substituting 
Ijl'-thiocarbonyldiimidazole for 1,1' -carbonyldi imidazole, 
the title compound is prepared. 

Example 16 

Following the procedure of Example 6, and substituting 
the following for N,N-dimethylethylenediamine: 
N, N, N 1 -trimethylethylenediamine, 
N,N-dimethyl-N ? -phenylmethylethylenediamine, 
N,N-dimethyl-N ! -phenylethylenediamine, 
N,N-dimethyl-N 1 -cyclohexylethylenediamine, 
1- (2 -aminoethyl ) -pyrrol idine , 

1- ( 2 -aminoethyl ) -piper id ine , • 
l-(2 -aminoethyl )-!|-phenylpiperidine, 
l-(2 -aminoethyl ) -2 , 6-dime thylpiper idine , 
1- (2 -aminoethyl ) -4 -hydroxy-4-phenylpiperidine , 
l-(2 -aminoethyl) -4-phenyl-l, 2, 5, 6-tetrahydropyr idine, 
1- (2 -aminoethyl ) -4 -tert iarybutoxycarbonylpipera z ine , 
l-(2 -aminoethyl) -4 -methylpiperazine, 
l-(2 -aminoethyl ) -4-phenylpiperazine , 
1- ( 2 -aminoethyl ) -4 - ( phenylmethyl ) -p iperaz ine , and 
k - ( 2 -am inoe thy 1 ) -morpho 1 ine 
there are obtained: 

a) l-[ [ [2 -( dimethylamino ) -1-me thylethyl ]amino ]carbonyl ]- 

a, a-diphenyl-4-piper idineacetamide, 

b) l-[[[2-( dimethylamino) -l-(phenylmethyl)ethyl]ethyl] 

amino ]carbonyl]-^,a-diphenyl-4-piper idineacetamide, 

c) l-[ [[2 -(dimethylamino )-l-phenylethyl ]amino]carbonyl ]- 

a , a -diphenyl-*4 -piper idineacetamide, 

d) l-[[[2-( dimethylamino) -l-cyclohexylethyl^amino] 

carbonyl]-tt,a~diphenyl-4-piper idineacetamide, 
e ) l-[ [ [2 - ( pyrrol idin-l-y 1 ) ethyl ]amino ]carbonyl ] -<x ,a - 

diphenyl-4 -piper idineacetamide, 
f ) l-[[[2-(piperidin-l-yl) ethyl ]amino]carbonyl]-c* , a- 

diphenyl-4-piper idineacetamide, 
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lmm t C C 2 -( ^-phenylpiper idin-l-yl ) ethyl ] amino ]carbonyl ]- 

a,a-diphenyl-4-piperidineacetamide, 
l«[[[2-(2,6-dimethylpiperidin^l-yl)ethyl]amino] 

carbonyl]^,a-diphenyl-4-piperidineacetamide, 
l-[ [ 4-hydroxy-Jj-phenyl-piperidin-l-yl) ethyl] 

amino]carbonyl]-a >a ^diphenyl-4«piperidineacetaroide. 
l ~[ C [ 2 ( 4-pheny 1-1 ,2,3,6- te trahydropyr idin~l-yl ) 

ethyl]amino]carbonyl]- a , a -diphenyl~i»-piperidine- 

acetamide, 

[[2-(4-t-butoxycarbonyl-piperazin-l-yl)ethyl] 

amino ]carbonyl]^,a-diphenyl-lJ~piperidineacetamide, 
^[[[S-f^^ethyl-piperazin-l-ylJethyljaminoJcarbonyl]- 

ar,a-diphenyl-J|-piperidineacetamide, 

[ C 2 -( 'Hphenyl-piperazin-l-yl ) ethyl ]amino ]carbonyl ]- 
a,a-diphenyl-^-piperidineacetamide, 
1 -C[[2-( 1 l-phenylmethyl-piperazin-l-yl)ethyl]amino] » 

carbonyl]«or, a -diphenyl-4-piperidineacetamide, and 
1 "CC [2-(4-morpholinyl)ethyl]amino]carbonyl]-a,a- 

diphenyl-4-piperidineacetamide. 
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Pharmacology 

The action of compounds of this invention in correcting 
cardiac arrhythmias or preventing cardiac arrhythmias is 
demonstrated by the following procedures : 

Ouabain Induced Arrhythmias 

Correcting of existing cardiac arrhythmias of ventri- 
cular origin is carried out on (l) adult mongrel dogs 
which are under barbiturate anesthesia during the test. A 
Grass Model 7 Polygraph was used for recording femoral 
arterial blood pressure (statham P23AC Transducer) and the 
electrocardiogram (Grass 7P4 Preamplifier) . Ouabian was 
given intravenously in an initial dose of kO fig/kg and in 
a second dose of 20 /ugAg 30 minutes after the first dose 
and in subsequent doses of 10 pgAg wbich were repeated at 
15 min intervals as required for producing cardiac 
arrhythmias that persisted for at least 15 minutes. When 
the arrhythmias were established, the test compounds were 
administered by infusion (Harvard Model 9^2 Infusion Pump) 
into a femoral vein at a rate of 1 mgAg/min- Concentration 
of compound was adjusted according to the weight of the dog 
to allow a volume infusion of 1 ml/min. The compound was 
considered to be active as antiarrhythmic agent if reversion 
to sinus rhythm occurred which was maintained for at least 
30 min. 

coronary Artery Ligation Induced A rrhythmias 
Adult mongrel dogs which are in the conscious state 
were used for the test and cardiac arrhythmias were induced 
by prior (22-24 hr) surgical preparation in which blood 
flow through a coronary artery was occluded by use of a 
constrictor device as reported by Smith et al, 1973- A 
Grass Model 79 Polygraph was used for recording the electro- 
cardiogram (Grass 7P*» Preamplifier). 

The test compound was administered by infusion (Harvard 
Model 942 Infusion Pump) into a saphenous vein to one group 
of dogs at a rate of 0-5 mgAg/min. Concentration of 
compound was adjusted according to the weight of the dog to 
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allow a volume of infusion of 0.5 ml/min. The test compound 
was administered orally by gavage to another group of dogs 
at dose levels of 10 through 40 mgA9* The test compound 
was prepared in distilled water to give a total volume of 

5 20 ml. Following the administration of the test compound, 
the heart rate, number of ectopic cardiac beats per min, 
and the percent ectopic beats (ectopic beats/kR X100) were 
recorded at 15 min. intervals. The compound was considered 
active if it abolished the ectopic ventricular freouency 

10 and caused a return to normal sinus rhythm within 2 hours 
of administration. 

Data obtained demonstrating the antiarrhythmic activity 
of compounds of Formula I are in Table . 



15 



20 



Table 1 

Effect of Compounds on Cardiac Arrhythmias in Dogs 
Arrhythmia Model 



Coronary Artery 
Ouabain Induced 1 Ligation Induced 2 
Compound Correcting Dose, Correcting Dose, 

Example No. mgAq> i.v. mgAg, i.v. 

1 17 

4 8-9 10-14 

5 6.0 ,15 

x Cardiac arrhythmias produced by method of Lucchessi and 
Hardman, 1961, J. Pharmacol. Exp. Therap. 132 , 372-381. 

25 2 cardiac arrhythmias produced by modification of method 
of Harris, 1950, Circulation 1, 1318, as reported by 
Smith et al, 1973, Pharmacologist 15., 192 . 

Calculated as free base. 
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Pharmaceutical Compositions and Administration 

The invention further provides pharmaceutical 
compositions for administration to a living animal body 
comprising, as active ingredients, at least one of the 
compounds according to the invention in association with 

5 a pharmaceutical carrier or excipient. The compounds are 
thus presented in a therapeutic composition suitable for 
oral, rectal, parenteral or intracardial administration. 
Thus, for example, compositions for oral administration 
are preferably solids and can take the form of capsules, 

10 tablets or coated tablets containing carriers conveniently 
used in the pharmaceutical art. Suitable tableting 
excipients include lactose, potato and maize starches, 
talc, gelatin and stearic and silicic acids, magnesium 
stearate and polyvinyl pyrrolidone. 

15 For parenteral administration, the carrier or excipient 

can be a sterile, parenterally acceptable liquid; e.g., 
water, or a parenterally acceptable oil; e.g., arachis oil 
contained in ampoules. 

In compositions for rectal administration the carrier 

20 can comprise a suppository base; e.g., cocoa butter, or 
a glyceride. 

Advantageously, the compositions are formulated as 
dosage units, each unit being adapted to supply a fixed 
dose of active ingredients. Tablets, coated tablets, 

25 capsules, ampoules and suppositories are examples of 

preferred dosage forms according to the invention. It is 
only necessary that the active ingredient constitute an 
effective amount; i.e., such that a suitable effective 
dosage will be obtained consistent with the dosage form 

50 employed. The exact individual dosages, as well as daily 
dosages, will, of course, be determined according to 
standard medical principles under the direction of a 
physician or veterinarian. Generally, the pharmacology 
on animals suggests the oral dosage effective to correct 

35 arrhythmias will be about 3 times that of the intravenous 
dosage. The animal data also suggest dosage requirements 
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will be about half that of quinidine for the more active 
compounds . 

Based on the animal data, allowing for variation in 
species and severity of cardiac arrhythmias, unit dosages 

5 containing an amount of compound equivalent to about 1 to 
about 100 mg/kq of body weight are contemplated. Based on 
all of the above considerations, a choice in a range of 
unit oral dosages for humans of about 10 to about 1000 mg 
is contemplated, preferably about 10 to 600 mg for a more 

10 active compound such as Example 4. Daily dosages of about 
30 to 2*100 mg are contemplated for humans and obviously 
several unit dosage forms may be administered at about the 
same time. However, the scope of the invention is not to 
be limited by these contemplations due to the uncertainty 

15 in transpositions discussed above. 

Examples of unit dosage compositions are as follows: 

Capsules 

Ingredients Per Cap. 

1. Active ingredient 10.0 mg. 

2. Lactose 1^6.0 mg. 

3. Magnesium S tea rate 4.0 mg. 

Procedure ; 

1. Blend 1, 2 and 3- 

2. Mill this blend and blend again. 

25 3. This milled blend is then filled into #1 hard gelatin 
capsules. 

Tablets (10 mg) 

Ingredients Mg . /Tab . 

1. Active ingredient 10.0 mg. 

30 2. Corn starch 20.0 mg. 

3. Kelacid 20.0 mg. 

i|. Keltose 20.0 mg. 

5. Magnesium Stearate 1.3 mg. 



20 
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Tablets (50 nig) 





Inqredients 


Mq/Tab. 


1. 


Active ingredient 


50.0 mg. 


2. 


Milo starch 


20.0 mg. 




Corn starch 


38.0 xag. 




Lactose 


90.0 mg. 




Calcium stearate 


2.0 mg. 






200.0 mg. 



Procedure 

1, Blend 1, 2, 3 and k. 

2, Add sufficient water portionwise to the blend from step 
*1 with careful stirring after each addition. Such 
additions of water and stirring continue until the 
mass is of a consistency to permit its conversion to 
wet granules. 

3, The wet mass is converted to granules by passing it 
through the oscillating granulator, using 8-mesh 
screen. 

if. The wet granules are then dried in an oven at 140 F. 

5. The dried granules are then passed through an 
oscillating granulator, using a 10-mesh screen . 

6. Lubricate the dry granules with 0.5# magnesium 
stearate. 

7. The lubricated granules are compressed on a suitable 
tablet press. 

Int ra venou s In i ec t ion 
Ingredients Per ml » 

1. Active ingredient 1-0 mg. 

2. pH 4.0 Buffer solution q.s. to 1.0 ml. 

Procedure 

1. Dissolve the active ingredient in the buffer solution. 

2. Aseptically filter the solution from step jl. 

3. The sterile solution is now aseptically filled into 
sterile ampoules. 

k. The anpoulesare sealed under aseptic conditions. 
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Intramuscular Injection 
Ingredients Per ml, 

1. Active ingredients 5.0 mg. 

2. Isotonic Buffer solution 4.0 q.s. to 1.0 ml. 

Procedure 

5 1. Dissolve the active ingredient in the buffer solution. 

2. Aseptically filter the solution from step 4I. 

3. The sterile solution is now aseptically filled into 
sterile ampoules. 

k. the ampoules are sealed under aseptic conditions. 

Suppositories 

10 Ingredients Per Supp. 

1. Active ingredient 10.0 mg. 

2. Polyethylene Glycol 1000 1 350.0 mg. 

3. Polyethylene Glycol 4000 ^50.0 mg. 

Procedu re 

15 1. Melt 2 and 3 together and stir until uniform. 

2. Dissolve Jfl in the molten mass from step 1 and stir 
until uniform. 

3. Pour the molten mass from step 2 into suppository 
moulds and chill. 

20 4. Remove the suppositories from moulds and wrap. 

Therapeutic compositions having cardiac arrhythmia 
inhibiting activity in dosage unit form, comprising a 
pharmaceutical carrier and a cardiac arrhythmia inhibiting 
amount of a compound of Formula I or a pharmaceutically 
25 acceptable acid addition salt thereof are therefore an 
embodiment of this invention. 

Various modifications and equivalents will be apparent 
to one skilled in the art and may be made in the compounds, 
method, and compositions of the present invention without 
30 departing from the Bpirit or Bcope thereof, and it is 
therefore to be understood that the invention is to be 
limited only by the scope of the appended claims. 
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CLAIMS FOR THE DESIGNATED STATES: BE, FR, DE, IT, LU r NE, 

SE, CH, LI and GB 

1. A compound characterised by the formula: 



when Z is -N-, p is at least one; 

Y represents an aminocarbonyl or cyano group; 

Ar 1 and Ar , which may be the same or different, are 
selected from 2-, 3- and 4-pyrido, phenyl and phenyl 
substituted by 1 to 3 radicals which may be the same or 
different and selected from loweralkyl, loweralkoxy, 
halogen and trif luoromethyl; 

R represents hydrogen or loweralkyl; 

R 1 , R 2 and R 3 are selected from hydrogen, 
cycloalkyl, loweralkyl, phenyl, phenyl substituted by 
halogen, loweralkyl, loweralkoxy and phenyl -loweralkyl 
wherein phenyl may be substituted by halogen, loweralkyl 
or loweralkoxy, and R 1 , R 2 and R 3 may be the same or 
different, or R 2 and R 3 taken together with the adjacent 
nitrogen atom may form a heterocyclic residue selected 
from pyrrolidino, piperidino, 4-phenylpiperidino, 2,6- 
diloweralkyl-piperidino, 4-hydroxy-4-phenylpiperidino, 4- 



Ar 1 




wherein: 



n is zero, one or two; 

X represents an oxygen or sulphur atom; 
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cyano-4-phenylpiperidino, piperazino, 4-loweralkyl- 
piperazino, 4-pheny lpiperazino, ( 4-pheny 1-loweralkyl)- 
piperazino and 4-morpholino radicals or a pharma- 
ceutical ly acceptable acid addition salt thereof. 

2. A compound as claimed in Claim 1, characterised in 
that Z represents -CH 2 -. 

3. A compound as claimed in Claim 1, characterised in 
that Z represents -N(R^)~ and p is from 1 to 5. 

4. A compound as claimed in Claim 1 r 2 or 3, 
characterised in that R 2 and R 3 are both loweralkyl. 

6. A compound as claimed in any one of Claims 1 to 4 
wherein Ar 1 and Ar 2 are both phenyl. 

7. A compound as claimed in any one of Claims 1 to 5, 
wherein p is 0 or 1 . 

8. 1 -[ [ (Dimethylamino)methyl ]carbonyl]-a ,a-diphenyl-3- 
py r ro 1 id ineace tamide , 1 - [ [ [ 2 - ( dime thy lamino ) e thy 1 ] amino ] - 
carbonyl]-ct,a-diphenyl-3-pyrrolidineacetamide, 1-[ [ [(2- 

( dime thy lamino ) ethyl ] amino ] carbony 1 ] -a , a-dipheny 1 -3 - 
piperidineacetamide or 1 -I [ [ 2-(dimethylamino)ethyl ]- 
amino]carbonyl]-a, a-diphenyl-4-piperidineacetamide or a 
pharmaceutical^ acceptable acid addition salt thereof. 

9. A compound having the formula: 




C-Y 



X=C-Z-(CH 2 ) -N. 
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wherein: 

n is zero, one or two; 

X represents an oxygen or sulphur atom; 
Z is -N- or -CH 2 -; 

p is from 0 to 5 inclusive with the proviso that 
R 1 

when Z is -N-, p is at least one; 

Y represents an aminocarbonyl or cyano group; 

Ar 1 and Ar 2 , which may be the same or different, are 
selected from the group consisting of 2, 3 or 4-pyrido, 
phenyl and phenyl substituted by 1 to 3 radicals which 
may be the same or different and selected from 
loweralkyl, loweralkoxy, halogen and trif luoromethyl; 

R represents hydrogen or loweralkyl; 

, R 2 and R 3 are selected from hydrogen, 
cycloalkyl, loweralkyl, phenyl, phenyl substituted by 
halogen, loweralkyl, loweralkoxy or phenyl -loweralkyl 
wherein phenyl may be substituted by halogen, loweralkyl 
or loweralkoxy, and R^ , R 2 and R 3 may be the same or 
different, or R 2 and R 3 taken together with the adjacent 
nitrogen atom may form a heterocyclic residue selected 
from pyrrolidine, piperidino, 4-phenylpiperidino, 2,6- 
diloweralkyl-piperidino, 4-hydroxy-4-phenylpiperidino, 4- 
cyano-4-phenylpiperidino, piperazino, 4-loweralkyl- 
piperazino, 4-phenylpiperazino, (4-phenyl-loweralkyl)- 
piperazino and 4-morpholino radicals; or a pharma- 
ceutical ly acceptable acid addition salt thereof, for 
use in human or veterinary medicine. 

10. A compound as claimed in any one of Claims 2 to 8 
for use in human or veterinary medicine. 



11. A therapeutic composition for the treatment of 
cardiac arrhythmias comprising a) an effective amount of 
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a compound having the formula: 
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_C-Y 



(CH ? C] 

X=C-Z-(CH 2 ) p -N 



fir 2 

R 2 

I / 

. R 3 



wherein: 

10 n is zero, one or two; 

X represents an oxygen or sulphur atom; 

Z is -N- or -CH 2 -? 

p is from 0 to 5 inclusive with the proviso that 

15 R 1 

when Z is -N-, p is at least one; 

Y represents aminocarbonyl or cyano; 
Ar 1 and Ar 2 , which may be the same or different, are 
selected from 2, 3 and 4-pyrido, phenyl or phenyl 

20 . substituted by 1 to 3 radicals which may be the same or 
different and selected from loweralkyl f loweralkoxy, 
halogen or trif luoromethyl ; 

R represents hydrogen or loweralkyl; 

R 1 , R 2 and R 3 are selected from hydrogen, 

25 cycloalkyl, loweralkyl, phenyl, phenyl substituted by 
halogen, loweralkyl, loweralkoxy and phenyl - lower a Iky 1 
wherein phenyl may be substituted by halogen, loweralkyl 
or loweralkoxy, and R 1 , R 2 and R 3 may be the same or 
different and R 2 and R 3 taken together with the adjacent 

30 nitrogen atom may form a heterocyclic residue selected 
from pyrrol idino, piperidino, 4-phenylpiperidino, 2,6- 
diloweralkyl-piperidino, 4-hydroxy-4-phenylpiperidino, 4- 
cyano-4-phenylpiperidino, piperazino, 4-loweralky 1- < 
piperazino, 4-pheny lpiperazino, (4-phenyl- loweralkyl)- 
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piperazino and 4-morpholino radicals; or a pharma- 
ceutical^ acceptable acid addition salt thereof; and 

b) a pharmaceutical^ acceptable carrier therefor. 

12. A therapeutic composition for the treatment of 
cardiac arrhythmias comprising a) an effective amount of 
a compound as claimed in any one of Claims 2 to 7; and 
b) a pharmaceutical^ acceptable carrier therefor. 



10 



13. The use of a compound of the formula: 

Ar 1 

(GHaVf ir 2 



15t 



x=c-z-(ch 2 ) p -n; 



wherein: 

n is zero, one or two; 
2o X represents an oxygen or sulphur atom; 



25 



30 



R1 
I 

Z represents -N- or -CH 2 -; 

p is from 0 to 5 inclusive with the proviso that 
R 1 

when 2 is -N-, p is at least one; 

Y represents an arainocarbonyl or cyano group; 

Ar 1 and Ar 2 , which may be the same or different, are 
selected from 2-, 3- and 4-pyrido, phenyl and phenyl 
substituted by 1 to 3 radicals which may be the same or 
different and selected from loweralkyl, loweralkoxy, 
halogen and trif luoromethyl; 

R represents hydrogen or loweralkyl; 

R 1 , R 2 and R^ are selected from hydrogen, 
cycloalkyl, loweralkyl, phenyl, phenyl substituted by 
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halogen, loweralkyl, loweralkoxy and pheny 1-loweralky 1 
wherein phenyl may be substituted by halogen, loweralkyl 
or loweralkoxy, and R 1 , R 2 and R 3 may be the same or 
different, or R 2 and R 3 taken together with the adjacent 
nitrogen atom may form a heterocyclic residue selected 
from pyrrolidino, piperidino, 4-phenylpiperidino, 2,6- 
diloweralkyl-piperidino, 4-hydroxy-4-phenylpiperidino, 4- 
cyano-4-phenylpiperidino, piperazino, 4-loweralkyl- 
piperazino, 4-phenylpiperazino, (4-pheny 1-loweralky 1)- 
piperazino and 4-morpholino radicals, or a pharma- 
ceutical ly acceptable acid addition salt thereof in the 
manufacture of an antiarrhythmic agent* 

14. The use of a compound as claimed in any one of 
Claims 2 to 7 in the manufacture of an antiarrhythmic 
agent. 



1 

CLAIMS FOR THE DESIGNATED STATE: AT 
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1. A process for the preparation of a compound of 

formula (I). , 

Ar 1 



I 

C-Y 
I 



^N^R r2 (I) 

X=C-Z-(CH 2 )p<^ 3 



10 wherein: 

n is zero, one or two; 

X represents an oxygen or sulphur atom; 
R 1 

Z represents -N- or -CH 2 -; 
15 p is from 0 to 5 inclusive with the proviso that 

R 1 
I 

when Z is -N-, p is at least one; 

Y represents an aminocarbonyl or cyano group; 

Ar^ and Ar 2 , which may be the same or different, are 

20 selected from 2-, 3- and 4-pyrido, phenyl and phenyl 
substituted by 1 to 3 radicals which may be the same or 
different and selected from loweralkyl, loweralkoxy, 
halogen and trif luoromethyl; 

R represents hydrogen or loweralkyl; 

25 R 1 , R 2 and R 3 are selected from hydrogen, cyclo- 

alkyl, loweralkyl, phenyl, phenyl substituted by halogen, 
loweralkyl, loweralkoxy and phenyl- loweralkyl wherein 
phenyl may be substituted by halogen, loweralkyl or 
loweralkoxy, and R 1 , R 2 and R 3 may be the same or 

30 different, or R 2 and R 3 taken together with the adjacent 
nitrogen atom may form a heterocyclic residue selected 
from pyrrolidino, piperidino, 4-pheny lpiperidino, 2,6- 
diloweralky 1-piperidino, 4 -hydroxy- 4-pheny lpiperidino, 4- 



2 
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cyano-4-phenylpiperidino r piperazino, 4-loweralkyl- 
piperazino, 4-phenylpiperazino, (4-phenyl-loweralkyl)- 
piperazino and 4-raorpholino radicals, or a pharma- 
ceutical ly acceptable acid addition salt thereof. 

(A) which process comprises either, when Z represents 
-CH 2 -r reacting a compound of formula II: 

Ar 1 



C-Y 

(ID 



I 

H 

wherein n, R, Y, Ar 1 and Ar 2 are as defined for formula I 

15 above, sequentially first with a compound of formula IV 

X 
II 

halo-CH 2 - (CH 2 ) p -C-halo ( IV) 



wherein p and X are as defined for formula I above and 
halo represents a halogen atom, and then with a compound 
of formula III 

NHR 2 R 3 (III) 

25 wherein R 2 and R 3 are as defined for formula I above, to 

form a compound of formula la 

Ar 1 
I 

C-Y 

30 (c%) n n 

^N^R 

I 2 3 

X=C-CH 2 -(CH 2 ) p -NR R 

wherein n, X, p r Y, Ar 1 , Ar 2 , R, R 1 , R 2 and R 3 have the 



starting values; 



3 
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R 1 

(B) or r when Z represents -N-, R 2 and R 3 are both alkyl 
or aryl and R 1 is hydrogen, reacting a compound of 
formula II: 



(ID 



wherein n, R, Y f Ar 1 and Ar 2 are as defined for formula I 
above, with a compound of formula V: 




HNR 1 - ( CH 2 ) p NR 2 & 3 ( V ) 

wherein R 1 is hydrogen and R 2 and R 3 are alkyl or aryl, 

and with either 1 , 1 -carbony Idiimidazole or 1,1-thio- 

20 carbonyl diimidazole # to form a compound of formula lb: 

Ar 1 



I 
I 

(CHa 



X=C-N-(CHa ) p -«R*R 
R 1 



(lb) 



2^3 



wherein n, p r X, Y, Ar 1 , Ar 2 , R, R 1 , R 2 and R 3 have the 
starting values; 

R 1 
I 

(C) or, again when Z represents -N-, with the proviso 
that when R 1 is not hydrogen R 2 and R 3 must be other than 
hydrogen, or R 1 is the same as R 2 , and R 3 is hydrogen, 
35 reacting a compound of formula II: 
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Ar* 
I 

C-Y 
I 



H 

wherein n, R, Y, Ar 1 and Ar 2 are as defined for formula I 
above , with a compound of formula V: 

HNR 1 <CH 2 ) p -NR 2 R 3 ( V) 

wherein p, R 1 f R 2 and R 3 are as defined for formula I 
above and with phosgene or thiophosgene in a reducing 
environment, to form a compound of formula lb: 




(lb) 



20 X=C-N-(CH~) -NR 2 R 3 



* 2p 

wherein n, p, X, Y r Ar 1 , At 2 , R f R 1 , R 2 and R 3 have the 
starting values; 



(D) and optionally converting a compound of formula I 
formed in Step (A) , (B) or (C) to another compound of 
formula I or a salt thereof. 



2. A process as claimed in Claim 1, wherein, in Step 
(A), the reaction is carried out in the presence of 
sodium or potassium carbonate in a suitable solvent. 



35 



3. A process as claimed in Claim 1, wherein, in Step 
(B), the compound of formula V is first reacted with the 
1 ,1-carbonyldiimidazole (or 1 ,1 -thiocarbony ldiimidazole), 
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followed by gentle reflux with the compound of 
formula II. 



4. A process as claimed in Claim 1 wherein, in Step (C) 
5 the compound of formula (II) is reacted with the phosgene 

or thiophosgene in the presence of 1 , 8-bis-(dimethy 1- 
amino) naphthalene, and the resulting compound is reacted 
with the compound of formula V, 

10 5. A process as claimed in Claim 1 or 2 wherein Z 
represents -CH 2 -« 

6. A process as claimed in Claim 1, 3 or 4, wherein Z 
represents -N(R 1 )- and p is from 1 to 5. 

15 

7. A process as claimed in any one of Claims 1 to 6, 
wherein R 2 and R 3 ae both loweralkyl. 



8. A process as claimed in any one of Claims 1 to 7, 
wherein Ar 1 and Ar 2 are both phenyl. 

9. A process as claimed in any one of Claims 1 to 8, 
wherein p is 0 or 1. 

10. A process for the preparation of 1 -[ tdimethylamino) 
methyl ] carbonyl ]-a, ct-dipheny 1 -3-py rro 1 idineacetamide , or 
a salt thereof, comprising reacting a, ct-dipheny 1 -3 -py rro- 
lidineacetamide with chloroacetylchloride in tetrahydro- 
furan in the presence of a base and with dimethy lamine 
and optionally forming a salt thereof. 



11. A process for the preparation of 1 - [ [ [ (2-dimethyl- 
amino) ethyl ] amino ] carbonyl ] - a , a-dipheny 1-3-py rro 1 idine - 
acetaraide, or a salt thereof, comprising reacting 1,1'- 
carbonyldiimidazole and N,N-dimethy lethy lenediamine in 
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dimethylf ormaroide and then refluxing the resulting 
solution with a, a-dipheny 1-3-pyrrolidineacetamide and 
optionally forming a salt thereof. 

12. A process for the preparation of 1-[ [ [ (2-(dimethyl- 
amino) ethyl] amino ]carbonyl]a r a-diphenyl-3-piperidineacet- 
amide, or a salt thereof , comprising reacting 1,1'- 
carbonyldiimidazole and N,N-dimethylethylenediamine in 
dimethylf ormamide and then refluxing the resulting 
solution with a , a-diphenyl-3-piperidineacetamide and 
optionally forming a salt thereof. 

13. A process for the preparation of 1 - [ [ [ 2- (dimethy 1- 
amino ) ethyl] amino ]carbonyl]- a, a -dipheny 1-4-piper idine- 
acetamide, or a salt thereof, comprising reacting 1,1 f - 
carbonyldiimidazole and N,N-dimethy lethy lenediamine in 
dimethylformamide and then refluxing the resulting 
solution with a , a -dipheny 1-4-piperidineacetamide and 
optionally forming a salt thereof. 
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